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ABSTRACT.
The effects of substituting fish meal with grasshopper meal in fish diets on the growth, 'food
utilisation and survival of the Nile tilapia, Oreochromis niloticus (mean weight = 40.1g) were
investigated, The results show that the best growth and food utilisation were reeorded in the
fingerlings fed the 10% grasshopper meal and 30% fish meal while the p0OfeSt growth and food
utilisation indexes were recorded with the 25% grasshopper meal and 15% fish meal. In general,
at 10% inclusion, the fingerlings performed even better than the control (40% fish meal and no
grasshopper meal).
INTRODUCTION.
The Nile Tilapia, Oreochrornis niloticus (Fem. Cictilidae) is of great importance in
aquaculture. Widely cultured in over 30 developing countries including the south-east Asian
countries and Nigeria. the attributes that make O. tiiloticus excellent for fish farming are general
hardiness, resistance te disease. relative fast growth, high food conversion efficiency, high
tolerance to low water quality, high fecundity, high yielding potential, and good consumer
acceptance (Guerrero, 1983). For any cultured fish speces, some understanding of its optimum
dietary requirements is essential to achieve maximum production. Fishmeal is the best protein
source for fish feeds due to its high protein content and excellent array of amino acids (Evo.
2003). However, the ever increasing cost of fish meal in the tropics (Ufodilgs and Ekokotu, 1986)
coupled with its scarcity (Eyo, 2003), has engendered research into wayS of replacing it with ether
protein feed ingredients in order to reduce cost of fish feeds. igbinosun et al (1970), [yo (1990),
have shown that soyabean meal could be used to replace fishmeal partially or completely in .fish
diet. Many researchers have recently worked on many plant protein sources as replacement for
fishmeal and obtained varying results. Ofojekwu and Ejike (1984), obtained poor results vvith
cotton seed meal on O. niloticus while Omoregie and Ogbernudia (1993), used palm kernel meal
on O. niloticus and observed that the high crude fibre present in palm kernel mesil reduced
digestibifity at higher inclusion levels.
Grasshoppers always invade most of the North-central states of Nigeria at a particular
season of the year and cause serious damage to crops This has become a major concern tc
these states. Recently they invaded many countries like Mauritania, Chad, Niger etc and
damaged a lot of their crops. Fortunately these insects are edible and have high protein level
(>50%). It would therefore be economical and beneficial if grasshopper meal could be
incorporated into fish feeds without compromising growth and conversion efficiencies.
This study was therefore designed to investigate the effect of substituting
varying levels of fishmeal with grasshopper mea) on growth a.nd food utilisation of O.
nt1oticus fingerlings under indoor hatchery conditions.
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MATERIAL AND METHODS.
Mixed sex fingerlings of O. nlloticus (mean weight, 40.1g) were obtained from one of the
outdoor hatchery tanks of the National Institute for Fresh water Fisheries Research Hatchery
Complex and acclimatised in one of the indoor hatchery tanks for -three days to hatchery
conditions. During the acclimatisation, the fingerlings were fed with commercial feed of 30%
crude protein level at 5% of their body weight twice daily.. Feeding was stopped a day before the
commencement of the experiment.
Twenty O. nitoticus fingerlings.were randomly selected and distributed into each of the 18
experimental plastic bowls of 25 Litre capacities. A constant volume of 20 litres was maintained
throughout the experimental period. Each bowl was assigned to one of the six experimental diets
(Table 1) containing different levels of grasshopper meal and fishmeal in three replicates.
Experimental diets were prepared according to methods described by Ufodike and Matty (1983).
A flow-through system was maintained to ensure proper aeration and replacement of the
wastewater.
The fish fingerlings were weighed at the beginning of the study using Acculab electronic
top-loading weighing balance and were fed twice daily, morning and evening at 5% body weight
with the daily ration being divided into two. Sampling of the experimental fish was done weekly
and clearing the bowls of faecal materials and changing the entire water in each bowl usually
preceded this. The feeding lasted for eight weeks at the end of which the mortality in each bowl
was estiMated and the mean weight of the fingerlings obtained using the same electronic balance
at weekly intervals.
The six experimental diets were analysed for crude protein, crude fibre, crude lipid,
moisture.content, total ash and carbohydrate (NFE) using standard methods described by AOAC
(1990). The following water quality parameters were monitored on weekly basis: temperature, pH,
total alkalinity and dissolved oxygen using standard methods described by APHA (1980). Mean
growth rates of the fish fingerlings and food utilisation were obtained .in the form of weight gain,
mean relative growth, specific growth rate and food conversion ratio, all calculated with
recommended formulae. All these results obtained were subjected to statistical analysis using the
Duncan's Multiple Range test at 95% confidence level.
Table 1. Composition of the experimental diets fed to Oreochromis niloticus fingerlings for 8
weeks.
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RESULTS AND DISCUSSION.
The water quality parameters monitored throughout the experimental period- (Table 2)
were within the tolerable range for the culture of warm water fish as recommended by Boyd and
Lichtkoppler (1979). The proximate composition of the experimental diet did not show much
variation in the nutrients of the various diets except diet D6, which had no grasshopper meal
(Table 3). Diet 05 had a higher level of crude fibre than the other diets (P < 0 05) possibly
because of the high level of grasshopper meal.
There were no significant differences among the initial weights of the fingerlings (P
005) at stocking. However, the final weights for most of the trials were significantly different (P
0.05, Table 4). This shows that the various diets produced different effects on the growth of the
O. niloticus fingerlings. From the mean cumulative weight increases (fig. 1), it was observed that
diets D1 and D6 resulted in significantly higher weight increases than those obtained with the
other diets (P = 0.05). However, diet D1 showed outstanding higher growth rate than diet p6.
which had no grasshopper meal but had higher crude protein level. Other growth and food
utilisation parameters like specific growth rate (SGR) and food conversion ratio (FOR) followed
the same pattern as the cumulative weight increases (Table 4)_ This indicates that 104,
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grasshopper mea1/30% fishmeal led to the greatest weight increases and best food utilization by
the fingerlings of O. niloticus.
Many researchers have been working on suitable substitutes for fishmeal in fish diet
Several workers as reported by Omoregie et a/(1991) have attempted to incorporate plant protein
sources in experimental diets for fish but have ended up with varying results. In this research, an
attempt has been made to incorporate animal protein (grasshopper meal) into fishmeal. Most of
the growth parameters were high in the results shown in Table 4. Diet 4 with 25% grasshopper
meal and 15% fishmeal had the poorest growth rate of the test fish. Good growth performance
was observed in the fingerlings fed diet 1 which had 10% grasshopper meal and 30% fishmeal.
This is as a result of the good quality of the grasshopper meal in terrns of its amino acid profile as
reported by Okoye (Undated). The growth performance recorded with diet D6, which contained
no grasshopper meal, was not as good as that obtained with diet D1. This is attributed to the high
level of protein in diet D6 (48.5%). This confirms earlier findings of Ufodike and Ekokotu (1986).
who stated that excessively high levels of dietary protein might retard fish growth due to the
'energy expenditure in deamination. and excretion of excess protein.
In conclusion, the results from. this study showed that the best growth performance was
recorded in the fingerlings fed the 10% grasshopper mea1/30`)/0 fish meal diet. A higher level of
grasshopper meal substitution led to lower growth rate and poor food conversion. The survival
rate was highest in diet D1 and lowest in diet D3 (Table 4).
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Table 2. Mean water quality parameters measured during the experimental period
Parameter Range Mean
Temperature (°C) 27.0 - 29.5 28.50
Table 2. Mean water quality parameters measured during the experimental period.
Parameter Range Mean .
Temperature 27.0 29.5 28.0
PH 6.9 - 7.1 7.05
Dissolved Oxygen (mg/1) 6.95 - 7.45 7.20
Alkalinity 20.25 - 25.63 22.95
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Table 4. Growth and food utilisation of Nile Tilapia fed experimental diet for 8 weeks
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Fig 1. Mean cummulative weight increass of
Oreocnromis niloticiis fed xperimentai diets for 8 weeks.
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